US009638281B2

a2 United States Patent (10) Patent No.: US 9,638,281 B2
Tomiyama 45) Date of Patent: May 2, 2017

(54) LOCK-UP DEVICE FOR TORQUE (58) Field of Classification Search
CONVERTER CPC ... F16F 15/1232; F16F 15/1343; F16H 45/02;
F16H 2045/0205; F16H 2045/0221; F16H
(71) Applicant: EXEDY Corporation, Neyagawa-shi, 2045/0294

Osaka (JP) (Continued)
(72) Inventor: Naoki Tomiyama, Neyagawa (JP) (56) References Cited

(73) Assignee:

(*) Notice:

(21) Appl. No.:
(22) PCT Filed:

(86) PCT No.:

§ 371 (o)1
(2) Date:

EXEDY Corporation, Osaka (JP) U.S. PATENT DOCUMENTS

5,996,761 A * 12/1999 Teramae .............. F16H 45/02

Subject to any disclaimer, the term of this 192/3.29 X

patent is extended or adjusted under 35 6,354,420 B1* 3/2002 Yabe ... F16F 15/1232

U.S.C. 154(b) by 0 days. 192/3.28 X
(Continued)

14/655,147
FOREIGN PATENT DOCUMENTS

Mar. 18, 2014

(87) PCT Pub. No.: W0O2014/148467

PCT Pub. Date: Sep. 25, 2014

Jp 2002-089657 A 3/2002
PCT/IP2014/057270 Jp 2003-021219 A . 1/2003
(Continued)
)s Primary Examiner — Gregory Binda
Jun. 24, 2015 (74) Attorney, Agent, or Firm — Global IP Counselors,
LLP
57 ABSTRACT

Alock-up device for a torque converter is provided in which
torsion springs are appropriately compressed and deformed

(65) Prior Publication Data I c
even when the torsion springs to be used have a shape
US 2015/0323038 Al Nov. 12, 2015 elongated in a circumferential direction of the lock-up
device. The lock-up device includes a drive plate, torsion
(30) Foreign Application Priority Data springs and a driven plate. The drive plate has a fixation part,
a plurality of torque transmission parts and a plurality of
Mar. 21, 2013 (IP) oo 2013-057718 receiver parts. The fixation part is fixed to a piston. The
plural torque transmission parts are formed to extend from
(1) Int. Cl. the fixation part to an outer peripheral side and contact
Fi6D 3/14 (2006.01) rotation-directional ends of the torsion spring. The plural
FI6F 157134 (2006.01) receiver parts are formed on an outer peripheral part of the
(Continued) fixation part, support the inner peripheral side parts of the
(52) U.S.CL torsion springs on an engine side with respect to the axial

CPC ...

FIG6F 15/1343 (2013.01); FI6F 15/1232  centers of the torsion springs, and extend toward a trans-
(2013.01); FI6H 45/02 (2013.01); ~ Mission.

(Continued) 4 Claims, 5 Drawing Sheets

72b

72t

-~
»
'y



